
IN TIOR.STI?I,I,AR  SCATTERING A ND !I’IJF;
]I;]NS’I’]HN  ]UNG PKS 1 8 3 0 - 2 1 1

1).1,. JONII:S,  1{. A. l’ltlI:S’J’ON,  1).W. hlCJl{Pll  l’, 1).1/.  Nllllltl{
,Jd  l’repulsion l,obomtory,  Mail Chic  238- 3.?2,
~800 Oak Grim lhiw, l’osmlcm, CA. 911(19,  11,5A

ANI)

1).1,.  JAIINCII:Y,  J.11:. 1{1’:YNOl,lX, A.]<. ‘l% IOLJL!IS
A ustmlio  Ikkscopc National  lhcilil  y, (7S’11(0,
1’0 IJm 76, L’pping 2121, NS W, A ushlia

1. i n t r o d u c t i o n

The remarkably strong radio gravitational lens  1’1{S 1830-211 consists of a
one arc.scc.ond diamdcr  l~;instcin ring with t,wo bright co]llpact c.o]ll])c)]lc]lt,s
located 011 o])l)osilc  sides of t,ho ri]lg.  Wc have obtaind  Iligh frcquclicy (22
(;l Iz) VI,IIA  data on t}~is sour-cc to ctctmninc the int,!iusic  angular  sizes
of tl)c t w o  com])ad c.omlml)ents.  l’rcvious VI JII1 otxwrvations at lowel  frw
qucncics  inclicatc that the brigtltllcss tmnperaturcs o f  t he se  COIII]JOIICIILS
arc sig!lific.alltly  lower t,llan 10 ]0 K (Jaunccy et al., 1991 ), ICSS lha~l is IYI)
ical  for compact synch  rotro]l radio sourcm.  A possible explanation is ttlat
intcrstm]lar scattering (1SS) within our galaxy is broadening the a])parcntj
angular  size  of tlic source and thereby reducing the olmmd brightness
tm[l]mrat)urc.  ‘1’his is plausitk given  the locatio]l of 1’1<S  1 8 3 0 - 2 1 1  olIly a
fcw degrees away froln the galactic center (1=- 5.7°, 1= 1 2.20). ‘J’lIe eflkts
of 1SS decrcasc rapidty with frequency, and  should bc VCJ y small at 22 (~1 lz.

2.  Observations

We obscrvccl  1’KS 1830-221 with the full VI,J]A  at 22 Gllz in May 1994.
‘l’It{>  data were c.orrclat,d twice using ])hasc  ccntms corrcsl)oJldillp,  to t)lIC
loc.atio]ls  of tllc two compact c.oln]mncnts,  which we dcsip,natjc  ttlc n(lrt hcast
(N]+;) and southwest (SW) c.omponcnts. Aflm calibration and fringe fitting
in Al]%,  wc USC(1 tllc Caltd program IJiflna])  for dititlg, s(!lf-calit~ratic)]l,
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imaging, aTlcl dcconvolution.  ‘1’his paper presents our ima?,c  of the SW’ cf)liI-
]JoncIIt;  ilnagillg of the N]+; compoIIcnt is in pIOg  K%S.

3 .  1{.CSUILS

‘J’}Ic two figures }mlow show our VI,IIA  image  oft hc SW c~)rnponcnt  of I’KS
183(1-21 1 and the dcconvo]vcd  minor axis width of this co]nponclit  at tlIrw
frequcvlcics:  1.7 (~llz (unpublished data from an ad-hoc \’l,l]A cxpcrilrlcnt
ill 1990),  4.9 (~llz (Jones , 1994), and 22 G1lz  (nmv data).
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J’igurc 1. J,EFT: ‘1’lm collt,ours  arc -2, 2, 5, 10, 15, 25, .50, 70, and 95Y0, aljcl tlIc
IcskniIIg  beam  11’WIIM is 1.9 x 0.8 mas wit)) the major  itxis  along position al!glc 11.5°.
‘I’l Ic al,solutc  flIIx clcrlsity scale is IIOt yet fully calil,ratm],  hut L}lis dots ]]ot afltr t l}IC
Irl  CiWUKd  arlgular si7,c of t}lc  core. I{ JG}I1’: ‘1’lIc  dcco],volved  nlitior axis  altg~]lar  si~cs
a]lcl  tlwir (formal) errors  dctcr,l[lirlcd  with t}lc A1l’S ]>rograln lMII’1’J , usir]g oIIly L}lc IIIJIJCI
500/0  or h?ss of l,}Ic Iwigld,!lcss rallgc  to avoid bias by any cxtcndccl  ]ow-k!vc] stroct  Ilr c.

‘1’hc slope of t,hc ]inc fit, IJO t,hc angular size  nlmsurcmlcnts  is 1 .Wd 0.14,
c.oIlsistmllt, wit]] t,lIc A2 clc~m)dmlcw  cx]mctcxl for scaitcr ing.  ‘1’his SUMP IS
tl)at,  al]gular  s ize measurements  made by Vl,l\l at frcqucncics < 22 ~; 1 IY,
arc indmd afkckd  }J.Y  aligu]ar broad cming due to ],$%.  At  22 ~]]z the sixc
of t,hc SW c.om]mncmt  core is 0.6 x 0.2 mas and ‘1’~ ~ ] ()’] K.

‘] ‘}ris rcscarcl)  was carried out, at t,}Ic Jet l’roJlulsio~l 1,aborato]  y, California lT,~titut c

of ‘I’ccl II Iology, urdcr contract wit}r tl]c National AcIona\]tics and Space Adr!lillist rat iml.
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